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Background : Staphylococcus aureus is one of the
most important pathogens, causing severe morbidity
and fatal infections. To date rapid evolution of antibio-
tic resistance in S. aureus, including recent emergence
of vancomycin-resistant S. aureus (VRSA), has been a
serious concern and an obstacle to the effective treat-
ment. The purpose of this study is to update the resis-
tance patterns against aminoglycoside antibiotics which
play an important role in the therapy of serious
staphylococcal infections.

Methods : Clinical isolates were collected from 8
university-affiliated hospitals during the period of June
1999 to January 2001. Susceptibility tests against 9
antibiotics were performed by disk diffusion method.
Minimum inhibitory concentrations (MICs) of arbeka-
cin against non-susceptible strains were determined by
microbroth dilution method

Results : Among total 682 isolates exclusive of
consecutive ones from the same patients, 199 (29%)
were from pus, 152 (22%) from respiratory specimens,
137 (20%) from blood, 38 (6%) from urine. Of 682
isolates, 588 (87%) isolates were resistant to at least

one of the aminoglycosides tested. Overall prevalence
of MRSA was 64% (439/682), and resistance rates of
MRSA were summarized as follows; kanamycin (KM)
98%, tobramycin (TOB) 98%, gentamicin (GM) 95%,
amikacin (AMK) 90%, neomycin (NEO) 63%, strepto-
mycin (SM) 31%, netilmicin (NET) 18%, arbekacin
(ABK) 13%. MRSA isolates were resistant to multiple
aminoglycosides, and 88% of them were resistant to
all four aminoglycosides of KM, TOB, GM, and
AMK. MICs of ABK against 58 non-susceptible
strains ranged from 2 to 128 pg/mL.

Conclusion : More than 90% of MRSA isolates
were resistant against kanamycin, tobramycin, gentami-
cin, and amikacin. Moreover, most of MRSA isolates
were multi-drug resistant to all these four aminoglyco-
sides. Resistance rates against arbekacin and netilmicin
were less than 20%. Arbekacin was the most suscep-
tible antibiotic of the aminoglycosides tested. (Korean
J Infect Dis 34:39~46, 2002)

Key Words : Staphylococcus aureus, Aminoglyco-
side, Arbekacin

F4:20019d 10€ 304, £:20019 11€ 26¥¢

RAAA: e E, ALdetn )gojst et
Tel : 02)760-2945, Fax : 02)747-6090
E-mail :

M =

K

A = A (Staphylococcus aureus)S BE oAdol| ZAx]
Rt pZ 9 Qe 7l TR W oy
3

o =
el TS el B W44



40 ZEH 9] 109 : 3% WellA Zeld FUEEFF opu|iFe| Il WAHIE

Sl 25FE SRR TR WATel Y. PuE
ST T8l o3 A ES AIHY AL A
7] Roll= 90%oll Fallort, 19400t = #AY4dgle] A
S5A o7t FAekA TAHAG. A, AYAe]
gt WAFF7E vehd d el ksl AR,
ol ol At dFEe] =E WA slyAlRlelz
2} WAlQl welAdslwiAl ST =G (Methicillin-resistant S.
aureus, MRSA)o] 19611 dFollA AS H%: S g
A WAEARE A8 W olHss ot o]
MRSA ZHedZe] WARIErL HAp F7ksbHA MRSA 7
9 L3 AEAY & 5 e Hbzuto]4l(vancomycin)
= Al ARREIAL, AT FZelle vhauale] Ao =3t
B5Aol Astel FFEo| HaE .

Aibed & w33 AEA HEEFT SR E A
gk AL ARGl A olck dnbH o IAE W
Fato] Agshe Aol ATANE FUATIZ HARES
ke Aoz gAYk, olol we} AlFe] AlZH
FAE AAlsle G Al-EReR( B -lactam) o]t 2] F3]E}
o] E(glycopeptide) A|A|-9}  oln] =F 2] ZA} o] E(aminoglyco-
side)®] WX &7} wol AHgEa Slck sRANE, MRSA9|
73-F 7l chAAg el gentamicing H]E3F opv|=gelX
Aol= ] of|e]7} oh7] wiirell Hgkerie] duht A3}
Z A% F 9 Ae vAFeld . Tl wEE 2
A& di7f opr|i=geliAelEel] tidh WAl o] E
Aoz A Ju™ ', ojnmFe] Ao =] YitgolL}
Ado] ole] FFA F Aol S oukg wd 7
A ke AVer HuEs gl e 2T Feld VISA
(vancomycin-intermediate S. aureus) ol HlFujo]Alz}
opn|:=FeliAol o] Wtaw o AFadte] fg(syner
gisic)o|L} H7Hadditive) EFZ o § gt m she
S VISA ZHdge] A3 A8E 913 W A7t R

Zold.

ey

o

olo] ARELS I 33 WA Helxl SMETIAF
9] ojmZe|FA 0| = Al gk A ekdnl AT E

F# 24932 Agold ofulwFelsiols oA
& obuaz shick

lo

ol
=

ik

1999 6943E] 2001 19744 8/ djshuglellA 77}

VAR G BelR FALETE 1000] FRAE 57
gtk & Aol ddele] Held F

[¢]
el At AdE Aeldld. 4" dFE2 EF

lase, coagulase 52 ZAAE t}A] Als¥slo] S. aureus TE
L s,

2. BEH 24N AM

& oM Aol et Al A A4S ddEt

oz A3Psisich Aol 23k - AlE oxacilling} 87}
(GM),
(AMK), tobramycin (TOB), streptomycin (SM), neomycin
(NEO), (NET), (KM),
(ABK)-$ick. Aol =7]ell whE A o] §= NCCLS
Aol whet pABg o, NCCLS 71Fe] & SM,
NEO, ABK+ A|x3]ALe] 7)ol webd] 22 15 mm, 17
mm, 18 mmE Ao stk WAES Al 7R E
A FEE A (intermediate)S LFERHN TF} WA (tesis-
tant)Ql F59] H|EZ s}tk Arbekacinoll ZHAd (suscep-
tible)s WehHA] k2 5= NCCLSol|4] 328l micro-
broth dilution el w}e} 2ol A5 RS Sgelsich

A aminoglycoside  &}FA|-gentamicin amikacin

netilmicin kanamycin arbekacin

% 6823l uisto] gAl A AAE Alsslsich
7] 2 75 #F 75 H 86 (62~99FAh
Aot 2elE A v Figure 13 2tk B

= 9FFQ2I%)Z 7P wokom, o
2 A ¥t SE7|1ERIE1527F, 22%), FH(1,307
T, 20%) 52] ol

o o2 £

I

of ol
o
N
N
—_

Catheter ~ Others
Eye Pus
Body fluid RS 7
. 24 199
Ear
34
Urine E3g
137 152
Blood Respiratory

Figure 1. Sources of Staphylococcus aureus isolated from 8
university-affiliated hospitals.
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Figure 2. Resistance rates of Staphylococcus aureus isolates
against 8 aminoglycoside antibiotics.
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Figure 3. Distribution of MICs (minimum inhibitory concen-
trations) for 58 isolates non-susceptible to arbekacin by disk
diffusion method.

Table 1. Phenotypic Resistance Patterns of Staphylococcus aureus Isolates Against 8 Aminoglycosides

Resistance Patterns Number of

KM TOB GM AMK NEO NET ABK SM MSSA MRSA Total

1 R R R R R S S S/R 5 210 215
2 R R R R S S S S/R 17 99 116
3 S S S S S S S S 93 1 94
4 S S S S S S S R 68 5 73
5 R R R S S/R S S S/R 43 28 71
6 R R R R S R R S/R 2 33 35
7 R R R R R R R R 1 21 22
8 R R R R R R S S/R 0 13 13
9 R R R R S R S S/R 0 10 10
10 R R R R R S R R 0 1 1
11 Other patterns 14 18 32
Total 243 439 682

KM : kanamycin, TOB : tobramycin, GM : gentamicin, AMK : amikacin, NEO : neomycin, NET : netilmicin, ABK : arbekacin,
SM : streptomycin, MSSA : methicillin-susceptible S. aureus, MRSA : methicillin-resistant S. aureus
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